Objective. To determine the impact of a hospital-coordinated discharge care plan, involving a multidisciplinary team of primary health care providers, on hospital length of stay, quality of life, and both patient and general practitioner inclusion in, and satisfaction with, discharge procedures.
Hospitals have a responsibility to ensure that patients are discharged from their care in a safe and efficient manner. This is essential when considering the needs of individuals with chronic health conditions who are likely to have physical, social, environmental, and/or cognitive impairments that place them at risk in the community [1] .
Incidents where general practitioners have not been informed of a patient's discharge have been reported, with evidence suggesting that hospital staff do not fully appreciate the role of family physicians in providing continuity of care [2] . Of concern is the belief of general practitioners that patients are being discharged from hospital too early [3] , which has implications for primary health care and patient health outcomes [4] . A recent Australian survey revealed that 73% of general practitioners believed they had patients discharged from hospital prematurely within the previous 12 months [3] .
Hospitals are complex settings where a breakdown in communication between care providers possesses serious ramifications for patients who require co-ordinated discharge care [5] . Even though it is a requirement of Australian tertiary hospitals to forward discharge summaries to general practitioners, reports of the system's failure exist [6] . Consequently, it has been suggested that improving hospital-general practitioner communication may enhance quality and continuity of patient care [7, 8] . Furthermore, inadequate discharge planning has also been suggested to potentially increase unnecessary hospital length of stay [9] [10] [11] .
Limited research in this area has included patients' primary health care providers or a multidisciplinary approach to planning post-discharge care. Additionally, few investigations have examined patient quality of life, or improvements in communication between discharging hospitals and general practitioners. Consequently there is a gap in the body of knowledge regarding the efficacy of a multidisciplinary approach to patient discharge with respect to these factors.
This study investigated the effects of a collaborative, multidisciplinary and quality-based approach to the hospital discharge process for patients with chronic/complex problems, using a discharge care planning model.
Methods

Study sample
A total of 189 inpatients from two Western Australian tertiary hospitals, with a primary diagnosis of chronic cardiorespiratory disease, were recruited. Prevalent conditions among the study sample were emphysema and chronic airway limitation. All patients had a current general practitioner (contacted for consent upon patient recruitment) and at least two community care providers that could be nominated for them, such as an allied health worker or in-home nurse. Patients discharged to residential aged-care facilities were ineligible.
Patients, or their care-givers, provided written informed consent before participation. Study procedures were approved by the research ethics committees at both trial hospitals before data collection.
Procedures
This study comprised a prospective, randomized, controlled, clinical trial. Eligible patients were recruited from respiratory, cardiovascular, and general medical wards at both trial hospitals by two trained research nurses. Patients were identified via communication with ward staff at each location. Patients' general practitioners were contacted to obtain approval for participation. Within each hospital, subjects were randomly assigned to an intervention or control group using an 'allocation-concealment' randomization technique.
Discharge care plan
For intervention group patients a research nurse individually tailored a discharge care plan, in accordance with that set down by the Australian Enhanced Primary Care Initiative, which included: (i) problems identified from hospital notes and patient/care-giver consultation, (ii) goals developed and agreed upon with the patient/care-giver based on personal circumstances, and (iii) identified interventions and community service providers who met patient needs and who were accessible and agreeable to the patient. The computergenerated care plan was completed on a two-page template approximately 24-48 hours before anticipated discharge and sent (by fax) to the patient's general practitioner, who reviewed the document, making alterations regarding treatment and service provision based on their understanding of the patient's health history. General practitioners also scheduled a consultation (within 7 days post-discharge) for patient review and then return-faxed the document to the hospital. The care plan, which clearly identified all post-hospital care arrangements, was explained in full to the patient/care-giver and a copy given to them upon discharge. Copies were faxed to all service providers identified on the care plan. If the material had not been returned by the general practitioner within 24 hours, follow-up was performed by a research nurse. The 'intention to treat' principle was employed for intervention subjects not complying with study procedures.
Control patients were discharged under the hospitals' existing processes. Standard practice within Western Australia is for all patients to have a discharge summary completed, which is copied to their general practitioner.
Patient survey
Patients completed two questionnaires. The first comprised the Medical Outcomes Study Short Form 12 (SF-12) and measured physical and mental components of quality of life. The validity and reliability of this survey tool, for use with chronically ill populations, have been demonstrated in the literature with favourable comparisons made with the widely accepted SF-36 questionnaire [12] . This survey was completed immediately before discharge and at 7 days postdischarge. The second questionnaire contained 14 questions with five-point 'Likert Scale' response categories relating to: (i) satisfaction with hospital discharge, (ii) understanding of, and confidence with, post-discharge expectations, (iii) satisfaction with discharge personnel, (iv) availability of post-hospital services, (v) patient involvement with discharge planning, and (vi) post-discharge general practitioner follow-up, and was completed at 7 days post-discharge. Patient surveys were administered with a set of documented instructions communicated verbatim to minimize leading or bias by survey administrators. Before data collection, a subset of patients was surveyed on multiple occasions by both research nurses to test inter-observer and intra-subject reliability of questionnaire administration. Percentage agreement for all questionnaire items was >95%.
General practitioner survey
General practitioners completed a questionnaire at 7 days post-discharge to evaluate: (i) hospital-general practitioner communication, (ii) satisfaction with their patient's discharge, (iii) involvement with discharge planning, and (iv) efficacy of the discharge care plan.
Patient and doctor discharge questionnaires were developed from a series of focus groups held with health consumer advocates, patient care-givers, and hospital-liaison general practitioners, as the literature was unable to provide suitable instruments. Descriptions of the survey items and associated response categories for these research tools are included in Appendix 1.
If questionnaire responses were not received within 48 hours of the specified return date, follow-up phone calls were made by a research nurse. Further phone communication was made 1 week after the scheduled questionnaire return date, after which subjects and general practitioners were considered non-respondent.
Hospital length of stay for each patient was determined from hospital charts and recorded to the nearest 0.5 days.
All research personnel completed training to ensure standardization of subject recruitment, testing procedures, general practitioner communication, and questionnaire dissemination/ instruction, to minimize potential inter-tester/observer bias.
Sample size determination was based on anticipated changes in SF-12 responses. For a power of 90%, to detect a 10% difference (>0.5 SD) in SF-12 scores between study groups, and a level of significance of P < 0.05 (double-sided), based on test mean ± SD for chronically ill populations reported by Schofield and Gita [12] , a sample of 76 subjects per study group (152 total) was considered appropriate. Over-sampling (~24%) was performed to allow for subject withdrawal due to death, readmission, and/or survey non-compliance.
Statistics
SF-12 survey data were analysed using a split-plot analysis of variance to determine significant within-and between-group differences and treatment-by-time interaction. Patient and general practitioner discharge satisfaction questionnaires, time of hospital-general practitioner communication, and length of stay were analysed using independent t-tests. Level of significance was set at P < 0.05. Percentage-difference scores were calculated to indicate differences in intervention and control group survey responses. Control group responses acted as the comparison scores, such that negative percentages indicated a greater control group item score.
Results
Patient descriptive characteristics
Patient descriptive characteristics are presented in Table 1 . No significant differences were observed for any descriptive variables between study groups at baseline.
Patient questionnaire return
Of the study sample, 128 (67.7%) patients returned the SF-12 and patient discharge satisfaction questionnaires at 7 days post-discharge. Excluding patients who were readmitted or who died within the observation period, the adjusted response proportion was 77.6%. Questionnaire return was similar for intervention and control groups. Table 2 . No differences were observed in mental quality of life between study groups pre-discharge. Mental quality of life was significantly improved (P = 0.003) from pre-discharge to 7 days post-discharge within the intervention group (13.4%), with no statistical difference observed for control subjects (2.8%). Improvements in intervention patient mental well-being compared across this period with control subjects (i.e. treatment-by-time interaction) approached significance (P = 0.055).
No differences in physical quality of life existed at baseline or post-discharge within or between study groups.
Patient satisfaction with discharge
Patient discharge questionnaire results are displayed in Table 3 . Satisfaction with input into discharge care planning was significantly greater (36.5%, P = 0.02) for those receiving the care plan compared with the control group. A significant difference (P = 0.004) was also observed for the item evaluating how the current discharge process compared with previous hospital separations for similar diagnoses. A 22.8% higher rating for this item was seen for intervention patients compared with controls. Patients in the intervention group also rated the achievability of post-discharge care arrangements significantly higher (10.1%, P = 0.038) than those in the control group.
Importance of patient inclusion in discharge planning approached significance (P = 0.054) when comparing responses between study groups. Further, the support patients believed available was 12.3% greater for intervention patients than controls and approached significance (P = 0.055).
A 13.6% increase (P = 0.02) in the rating of the importance that general practitioners be informed by the hospital of patients' post-discharge care arrangements was seen from intervention group survey responses compared with controls. Further, importance of early post-discharge general practitioner consultation was rated 8.3% higher in the intervention group and approached significance (P = 0.059) compared with controls.
MCS score
General practitioners survey response
Results from the general practitioners' questionnaire are presented in Table 4 . Response proportion was 70.4% at 7 days post-discharge. With adjustment for doctors who had patients readmitted, who died, or withdrew from the study, the corrected proportion was 80.6%.
Care plan return
For intervention group general practitioners (n = 91), compliance with discharge care plan return was 90.1%. However, only 47.2% returned the documentation before discharge. Average (mean ± SD) care plan return time was 3.0 ± 3.2 days post-discharge.
General practitioner satisfaction with discharge
Time taken for discharging hospitals to contact general practitioners was significantly reduced (P = 0.002) with the intervention. All intervention general practitioners were notified before discharge, while average contact time for control group doctors was 4.4 days post-discharge. Further, 11.6% of control general practitioners received no hospital communication regarding patient discharge. No improvements at 7 days post-discharge were seen (from the general practitioner survey) for any other aspect of the discharge procedure, although the level of importance doctors placed on knowing that an early follow-up appointment had been made for patient consultation did approach significance (P = 0.067).
General practitioner care plan satisfaction
When rating satisfaction with their patient's care plan, 82.7% of general practitioners indicated that they were 'satisfied' to 'extremely satisfied' with the documentation. No general practitioner indicated they were 'extremely dissatisfied'.
When questioned as to the extent to which they believed changes were required to the care plan sent for review, 50.0% of respondent doctors indicated that 'no changes' were required while 30.0%, 4.0%, and 4.0% suggested respectively that 'minor', 'considerable', and 'major' changes were required. Suggestions included providing more detail regarding hospital-prescribed medications, attaching hospital discharge summaries, and providing contact details for those responsible for care plan organization.
Hospital length of stay
Average (± SD) hospital length of stay was 11.9 ± 6.9 days for all patients in this study and did not differ significantly between the intervention (11.6 ± 5.7 days) and control (12.4 ± 7.4 days) groups.
Discussion
Our results indicate that hospital-driven multidisciplinary discharge care planning, involving primary health care providers and patient input, has benefits for patient satisfaction with discharge procedures, quality of life, and improved hospitalgeneral practitioner communication.
Patient satisfaction with discharge
Patients previously admitted to a public hospital for the same complaint as their current admitting condition believed the intervention was superior to their previous discharge experience. In comparison, control patients rated their current hospital discharge similar to that previously experienced. A likely explanation was that the intervention increased patient and care-giver inclusion in discharge planning, as well as their satisfaction with their level of input. Table 4 Results (mean ± SD) from the general practitioner satisfaction with discharge questionnaire at 7 days post-discharge for the intervention and control groups GP, general practitioner. ................................................................................................................................................................................................................. A further trend was that intervention patients rated the level of post-discharge support and available community service provision higher than controls. These patients also believed that the health services provided were more accessible/achievable than their control counterparts, and were more satisfied with the level of input permitted in the planning of their own discharge. It is likely that involving patients and care-givers to a greater degree in discharge arrangements allowed for a more holistic approach to identifying patient needs and appropriate service providers.
It is accepted that general practitioners should play a pivotal role in the care of patients who have recently been in hospital [13] . However, under existing processes utilized in Western Australian public hospitals, general practitioners are not always included, which was evidenced here by the number of control doctors who were never informed of their patients' discharge. This has potentially serious ramifications for patients with chronic/complex conditions who require frequent contact with their general practitioner.
It is likely that a combination of the above factors led to patients in the intervention group comparing the intervention discharge process favourably with previous hospital discharge experiences. Weinberger et al. [14] reported follow-up by a hospital-based nurse and primary care physician to significantly improve patient satisfaction with post-discharge care. Therefore, from a patient perspective it appears clear that such a procedure has advantages over current practice.
Quality of life
It is also feasible that these improvements in patient discharge satisfaction were responsible for improving the mental component of quality of life in the first week after hospital separation. Rich et al. [15] reported a significant improvement in patient quality of life from discharge to 90 days post-discharge, as a result of a hospital-directed discharge intervention for elderly patients with congestive heart failure. This improvement was attributed to a reduced risk of hospital readmission with discharge care planning. Due to insufficient numbers readmitted in the present study (n = 14), it was not possible to make such an assertion here. Regardless of the underlying mechanism, it is apparent that involving patients, care-givers, general practitioners, and service providers in the planning of post-discharge care possesses definite benefits for patient mental well-being.
Length of stay
Time spent in hospital for trial patients (11.9 days) was lengthy compared with similar diagnoses such as chronic airway limitation (7.0 days) or congestive cardiac failure (7.0 days) [16] and likely reflects the poor health status of the study sample.
In contrast to previous research [17, 18] , no reduction in length of stay was observed as a result of the intervention here. It was expected that early planning of co-ordinated discharge care may decrease hospital stay. It is possible that with increasing pressure on bed availability within tertiary hospitals patients are expediently discharged, thereby diminishing the ability of this trial to detect effects of the intervention on this outcome. As evidence, for conditions such as myocardial infarction, average length of stay has been reported to have decreased from 13.5 to 7.0 days from 1977 to 1999 in Western Australian tertiary hospitals [19] .
Interestingly, a number of survey items approached significance when compared between study groups. While attempts were made to sample above that indicated from sample size calculations, and therefore ensure sufficient power, it is possible that with a greater sample size these marginal results may have reached statistical significance. Due to budgetary restraints, a predetermined data collection period was enforced restricting further sampling for this study. However, it could still be argued, from a quality-of-care perspective, that the multiple items showing improvements in discharge satisfaction and quality of life possess clinical significance for chronically ill populations.
General practitioner findings
General practitioner interest in this study was evidenced by the high questionnaire return (80.6%) [20] , which also likely indicates the importance of this issue to general practice, and may be representative of general practitioners' beliefs that they are not sufficiently included in the discharge process. Furthermore, a high proportion (90.1%) of care plans were returned to discharging hospitals. While it has been documented that general practitioners are dissatisfied with the lack of input permitted with hospital discharge [4, 21] , there is little evidence suggesting that if offered greater input that they would fulfil such a role. Our results suggest that general practitioners are willing to participate in a team approach to discharge planning.
Unfortunately, only 47.2% of general practitioners returned a reviewed care plan for their patient before discharge, which is potentially a limiting factor for the successful implementation of such a procedure within the hospital setting. However, it is possible that if this process was incorporated as systematic change within hospitals, general practitioners might adopt the process and a faster care plan return would result.
Hospital-general practitioner communication
Of concern to hospitals and general practitioners is the belief that general practitioners are not adequately informed of patient discharge. Incidents where general practitioners have not been informed of a patient's discharge have been reported [6, 13] . The intervention here improved speed of contact from the hospital to general practitioners. Furthermore, for patients involved in the care planning process, all general practitioners were contacted on more than one occasion, one of which was immediately before patient discharge. In contrast, a substantial proportion of control general practitioners were not contacted until 1 week after patient discharge and 11.6% were never contacted by the hospital. Considering that the study sample was elderly, suffering from chronic condi-tions, and often not independently mobile, this lack of hospitalgeneral practitioner communication has ramifications for patient well-being that may be addressed by discharge care planning.
General practitioner satisfaction with discharge
Although discharge care planning improved hospital-general practitioner communication and numerous patient variables, no significant improvements in doctor satisfaction with hospital discharge processes were seen with the intervention. It is feasible that the increased focus on discharge procedures over the past 3 years in Western Australia has recently improved general practitioner satisfaction with current hospital procedures. Due to the time constraints of this study a crossover design was not possible. As a result, had doctors in each group been able to directly compare the different discharge processes tested here, significant differences may have resulted.
Satisfaction with discharge documentation
Overall, general practitioner satisfaction with care plan documentation was high in the present study. Recent findings [6] have indicated that Australian public hospital discharge summary information distributed to general practitioners is relatively poor. It was reported that 36.4% of discharge summaries contain errors and only 27.1% are received by patients' doctors. Therefore, discharge care planning as used here appears an improvement on current practice and that reported previously for Australian public hospitals.
Although the care plan utilized by this trial appears to meet the majority of general practitioner needs, there is potential for it to be improved. Suggestions included providing more detail regarding patient medication, attaching discharge summaries to the care plan, and providing contact details for those responsible for care plan organization.
While the intervention evaluated here would seem beneficial to short-term post-discharge care it is uncertain whether it would have catered for ongoing patient needs. An attempt was made to determine quality of life and discharge satisfaction at 4 weeks post-discharge. However, a low questionnaire response proportion (<50%) at this time-point resulted, thereby providing insufficient power to adequately detect the impact of the intervention over this period. It is likely that the nature of the population surveyed was responsible for the low 28-day questionnaire return. Future research is warranted to determine the impact of multidisciplinary discharge care planning over a longer post-discharge time frame.
Additionally, consideration should be given to the limitations of conducting multiple inferential analyses as performed here, as the ability to make inferences regarding population features on the basis of relatively small random samples may be limited.
Conclusion
Our results demonstrate that, from a general practitioner perspective, the discharge care plan effectively provided information regarding patient discharge and ongoing care. Furthermore, that general practitioners willingly participate as team members in hospital-co-ordinated discharge care planning. Also, the speed and extent of hospital-general practitioner communication are improved with discharge care planning.
Furthermore, discharge care planning can enhance patient quality of life and perceptions of involvement, care provision, and confidence with hospital separation. These factors resulted in the belief of patients that the intervention was superior to their previous experience with discharge from the public hospital sector.
